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* * * * * * STN Columbus * " 
FILE 'HOME' ENTERED AT 16:16:13 ON 19 JAN 2000 
-> b medline biosis lifesci caplus 
COST IN U.S. DOLLARS 
FULL ESTIMATED COST 

FILE ' MEDLINE 1 ENTERED AT 16:16:54 ON 19 JAN 2000 

FILE 'BIOSIS' ENTERED AT 16:16:54 ON 19 JAN 2000 
COPYRIGHT (C) 2000 BIOSIS (R) 



FILE ' LIFESCI 1 ENTERED AT 16:16:54 ON 19 JAN 2000 
COPYRIGHT (C) 2000 Cambridge Scientific Abstracts (CSA) 



•k + 



SINCE FILE 
ENTRY 
0.15 



TOTAL 
SESSION 
0. 15 



FILE 'CAPLUS' ENTERED AT 16:16:54 ON 19 JAN 2000 

USE IS SUBJECT TO THE TERMS OF YOUR STN CUSTOMER AGREEMENT. 

PLEASE SEE "HELP USAGETERMS" FOR DETAILS. 

COPYRIGHT (C) 2000 AMERICAN CHEMICAL SOCIETY (ACS) 



-> s calcium adj channel 



LI 



0 CALCIUM ADJ CHANNEL 



=> s calcium channel 



L2 



66128 CALCIUM CHANNEL 



=> s calcium (adj) channel 
MISSING OPERATOR 'CALCIUM (ADJ 1 

The search profile that was entered contains terms or 
nested terms that are not separated by a logical operator. 

=> s 12 and t () type 



L3 



1453 L2 AND T(W) TYPE 



> s calcium ( ) channel 
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66128 CALCIUM (W) CHANNEL 



=> s 14 and pancrea? 
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916 L4 AND PANCREA? 



=> s 15 and nucleo? 
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41 L5 AND NUCLEO? 



=> s 15 and nucle? 
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57 L5 AND NUCLE? 



=> dup rem 17 

PROCESSING COMPLETED FOR L7 

L8 4 4 DUP REM L7 (13 DUPLICATES REMOVED] 

=> d 18 ibib tot 
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TITLE: 
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Ross; 
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Joslin 

SOURCE: 

PUBLISHER: 

DOCUMENT TYPE: 
LANGUAGE : 



CAPLUS COPYRIGHT 2000 ACS 
1999: 351921 CAPLUS 
131:114762 

Chronic hyperglycemia triggers loss of 
pancreatic .beta, cell differentiation in an 
animal model of diabetes 

Jonas, Jean-Christophe; Sharma, Arun; Hasenkamp, 
Wendy; Ilkova, Hasan; Patane, Giovanni; Laybutt, 

Bonner-Weir, Susan; Weir, Gordon C. 

Section Islet Transplantation and Cell Biology, 

Diabetes Center, Boston, MA, 02215, USA 

J. Biol. Chem. (1999) , 274(20), 14112-14121 

CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 

Biology 

Journal 

English 
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DOCUMENT NUMBER: 131:39992 



1 



TITLE: 
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CORPORATE SOURCE: 

SOURCE : 

PUBLISHER: 

DOCUMENT TYPE: 
LANGUAGE : 

L8 ANSWER 3 OF 44 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 
Ca2 + 



AUTHOR (S) : 
CORPORATE SOURCE 



SOURCE: 

PUBLISHER: 
DOCUMENT TYPE 
LANGUAGE : 



Miniglucagon (glucagon 19-29), a potent and efficient 
inhibitor of secretagogue-induced insulin release 
through a Ca2+ pathway 

Dalle, Stephane; Smith, Paul; Blache, Philippe; 
Le-Nguyen, Dung; Le Brigand, Laurence; Bergeron, 
Francois; Ashcroft, Frances M. ; Bataille, Dominique 
INSERM U376, CHU Arnaud-de-Villeneuve, Montpellier, 
34295, Fr. 

J. Biol. Chem. (1999), 274(16), 10869-10876 
CODEN: JBCHA3; ISSN: 0021-9258 

American Society for Biochemistry and Molecular 

Biology 

Journal 

English 

CAPLUS COPYRIGHT 2000 ACS 
1999:214527 CAPLUS 
131:28271 

Multiple neuropeptide Y receptors regulate K+ and 

channels in acutely isolated neurons from the rat 
arcuate nucleus 
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To characterize the role played by Na/Ca exchange in the 
pancreatic beta-cell, phosphorothioated antisense 

oligonucleotides (AS-oligos) were used to knock down the exchanger in rat 
pancreatic beta-cells. Na/Ca exchange activity was evaluated by 
measuring cytosolic free Ca2+ concentration ([Ca2+]i) in single cells 
using fura-2. Exposure of beta-cells to 500 nmol/1 of the AS-oligos for 

h inhibited Na/Ca exchange activity by approximately 77%. In contrast, 
control oligonucleotides (scrambled and mismatched) did not affect Na/Ca 
exchange activity. In AS-oligo-treated cells, the increase in [Ca2+]i 
induced by membrane depolarization (K+ or the hypoglycemic sulfonylurea, 
tolbutamide) was reduced by 28 or 40%, respectively. Likewise, the rate 
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[Ca2+]i decrease after K+ or tolbutamide removal was reduced by 72 or 



o f 



respectively. AS-oligos treatment also abolished the nif edipine-resistant 
increase in [Ca2+]i induced by K+ and profoundly altered the oscillatory 
or sustained increases in [Ca2+]i induced by 11.1 mmol/1 glucose. The 
present study shows that AS-oligos may specifically inhibit Na/Ca 
exchange 

in rat pancreatic beta-cells. In those cells, Na/Ca exchange 
appears to mediate Ca2+ entry in response to membrane depolarization and 
to be responsible for up to 70% of Ca2 + removal from the cytoplasm upon 
membrane repolarization. 
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Cysteine-string proteins (Csps) are vesicle proteins involved in 
exocytosis of synaptic vesicles in Drosophila and modulation of 
presynaptic calcium influx. As both the contribution of calcium 
channel regulation to the role of Csp in exocytosis and a function 
of Csp outside the nervous system are unknown, we studied its function in 
endocrine exocytosis from large dense core vesicles (LDCVs) using 
insulin-secreting pancreatic beta-cells. Csps were expressed in 
primary and derived beta-cell lines on insulin-containing LDCVs. 
Suppression of Csp expression reduced not only depolarisation induced 
insulin release but also exocytosis in permeabilised cells directly 
stimulated by Ca2+. Thus, Csp is a secretory granule protein and is 
required for endocrine exocytosis independent of the modulation of 
transmembrane calcium fluxes. 
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AR4-2J cell line coexpresses dihydropyridine and 
omega-conotoxin sensitive Ca2+ channels. 

Bertrand V; Bastie M J; Bouisson M; Vaysse N; Pradayrol L 
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CELL CALCIUM, (1996 Jun) 19 (6) 495-500. 
Journal code: CQE . ISSN: 0143-4160. 
SCOTLAND: United Kingdom 
Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199707 
19970702 

AB For the first time, we have demonstrated in AR4-2J cells, an experimental 
model of azaserine-induced carcinoma in the rat exocrine pancreas 
, the co-expression of alpha 1 subunit of dihydropyridine-sensitive Ca2+ 
channel and the alpha 1 sub-unit of omega-conotoxin-sensitive Ca2+ 

channel 

RNA messengers which share homologous sequences with, respectively, rbC 

II 

and rbB I sub-types described in the rat brain. These two types of 
voltage-dependent Ca2+ channels which are functionally expressed, 
emphasize the acquisition during carcinogenesis of neuroendocrine 
features 

of AR4-2J cells. Additionally, using antisense phosphorothioate 
oligodeoxynucleotide, we demonstrated clearly the involvement of 
dihydropyridine-sensitive Ca2 + channels in the control of AR4-2J cell 
proliferation . 
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AB The neuropeptide galanin is widely expressed in the central nervous 
system 

and other tissues and induces different cellular reactions, e.g. hormone 
release from pituitary and inhibition of insulin release from 
pancreatic B cells. By microinjection of antisense 

oligonucleotides we studied the question as to which G proteins mediate 
the galanin-induced inhibition of voltage-gated Ca2+ channels in the rat 
pancreatic B-cell line RINmSF and in the rat pituitary cell line 
GH3. Injection of antisense oligonucleotides directed against 
alpha 0 1 , beta 2 , beta 3 , gamma 2 and gamma 4 G protein subunit s reduced 
the inhibition of Ca2+ channel current which was induced by galanin, 
whereas no change was seen after injection of cells with antisense 
oligonucleotides directed against alpha i, alpha q, alpha 11, alpha 14, 
alpha 15, beta 1, beta 4, gamma 1, gamma 3, gamma 5, or gamma 7 G protein 
subunits or with sense control oligonucleotides. In view of these data 



and 



beta 



of previous results, we conclude that the galanin receptors in GH3 and 
RINm5F cells couple mainly to the G(0) protein consisting of alpha 01 



in 



2 gamma 2 to inhibit Ca2+ channels and use alpha Olbeta 3 gamma 4 less 
efficiently. The latter G protein composition was previously shown to be 
used by muscarinic M4 receptors to inhibit Ca2+ channels. 
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Expression of calcium channel mRNAs in 

rat pancreatic islets and downregulation after 

glucose infusion . 
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Department of Medicine, University of Chicago, IL 60637.. 
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es have shown that two different voltage-dependent Ca2+ 

expressed in pancreatic islets, the 
uroendocrine-brain and the cardiac subtypes. The effects of 
rglycemia on the levels in pancreatic islets of the 



* 



f. 



mRNAs encoding the alpha 1-subunits of the beta-cell and cardiac subtype 
Ca2+ channels were studied in rats made hyperglycemic by infusion of 
glucose for 48 h . A competitive reverse transcriptase-polymerase chain 
reaction procedure was used to obtain quantitative data on the levels of 
these two transcripts in islets obtained from individual rats. The 
quantitative polymerase chain reaction data indicate that the levels of 
mRNA encoding the alpha 1-subunit of the beta-cell Ca2+ channel are 
2.5-fold greater than those for the cardiac subtype. The levels of 
beta-cell Ca2+ channel mRNA were 72.9% lower in the glucose-infused 
animals when compared with the saline-infused animals (P < 0.005) and 
those of the cardiac channel were 72.1% lower in the animals infused with 
glucose (P < 0.02). In contrast, glucose infusion resulted in a twofold 
increase in insulin mRNA levels and did not significantly alter levels of 
beta-actin mRNA. In situ hybridization studies revealed that the mRNAs 

for 

these two Ca2+ channels are expressed at higher levels in normal rat 
islets than in the surrounding acinar tissue, which suggests that the 
observed changes in mRNA levels occur within cells of the 
pancreatic islet. To assess the possible functional consequences 
of this reduction in expression of mRNA for the Ca2+ channels, the 
insulin 

secretory responses of perfused pancreases to the Ca2 + channel 
agonist Bay K8644 were studied. (ABSTRACT TRUNCATED AT 250 WORDS) 
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Cloning of a novel four repeat protein related to 
voltage-gated sodium and calcium channels 
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Department of Physiology, Loyola University Medical 
Center, Maywood, IL, 60153, USA 
FEBS Lett. (1999), 445(2,3), 231-236 
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Elsevier Science B.V. 
Journal 
English 

Cloning has led to the discovery of more ion channels than predicted by 
functional studies, yet there remain channels that have not been cloned. 
We report the cloning of a novel protein that contains the four domain 
structure found in voltage-gated Ca2+ and Na+ channels. Phylogenetic 
relationships suggested that the protein might have diverged from an 
ancestral four repeat channel before the divergence of Ca2+ and Na+ 
channels. Northern blot anal, showed that mRNA transcripts encoding the 
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protein are expressed predominantly in the brain, moderately in the 
heart , 

and weakly in the pancreas. Despite extensive expression 

attempts, currents from the putative channel were not detected. Based on 
its sequence, we propose that the novel protein might be a 
voltage-activated cation channel with unique gating properties. 
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TITLE: Class A calcium channel variants 

in pancreatic islets and their role in 
insulin secretion 

AUTHOR(S): Ligon, Brooke; Boyd, Aubrey E., Ill; Dunlap, Kathleen 

CORPORATE SOURCE: Departments of Neuroscience and Physiology, Tufts 

University School of Medicine, Boston, MA, 02111, USA 
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Biology 

DOCUMENT TYPE: Journal 
LANGUAGE: English 

AB The initiation of insulin release from rat islet .beta, cells relies, in 
large part, on calcium influx through dihydropyridine-sensitive 
(.alpha. ID) voltage-gated calcium channels. Components of 
calcium-dependent insulin secretion and whole cell calcium current, 
however, are resistant to L-type channel blockade, as well as to 
.omega. -conotoxin GVIA, a potent inhibitor of . alpha . IB channels, 
suggesting the expression of addnl. exocytotic calcium channels in the 
islet. The authors used a reverse transcription-polymerase chain 
reaction-based strategy to ascertain at the mol. level whether the 
.alpha. 1A calcium channel isoform was also present. 

Revealed two new variants of the rat brain .alpha. 1A channel in the islet 
with divergence in a putative extracellular domain and in the C-terminus . 
Using antibodies and cRNA probes specific for .alpha. 1A channels, the 
authors found that the majority of cells in rat pancreatic 
islets were labeled, indicating expression of the .alpha. 1A channels in 
.beta, cells, the predominant islet cell type. Electrophysiol . recording 
from isolated islet cells demonstrated that the dihydropyridine-resistant 
current was sensitive to the .alpha. 1A channel blocker, . omega . -agatoxin 
IVA. This toxin also inhibited the dihydropyridine-resistant component 

of 

glucose-stimulated insulin secretion, suggesting functional overlap among 
calcium channel classes. These findings confirm the 

presence of multiple high voltage-activated calcium channels in the rat 
islet and implicate a physiol. role for .alpha. 1A channels in 
excitation-secretion coupling in .beta, cells. 
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AB Of the 6 mammalian transient receptor potential (trp) genes (trpl-6), 
only 

trpl was expressed at high levels in the mouse insulinoma cell line MIN6, 
which constitutes a pure beta-cell population. The murine homolog of 
human trpl from MIN6 cells was cloned. 4 Variants 



T 



( .alpha. , .beta. , .gamma. , .delta. ) generated by alternative splicing near 
the N-terminus of the protein were identified. Only the .alpha, and 
.beta, splice variants were efficiently expressed. The .beta, variant is 
the dominant form in MIN6 cells (and probably in mouse pancreatic 
islets), whereas the .alpha, variant is the major type in the mouse 
brain . 

The .beta, variant showed 99 % identity to the human homolog at the amino 
acid level. 



L8 ANSWER 28 OF 44 MEDLINE 



ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR: 

CORPORATE SOURCE: 

SOURCE: 

PUB. COUNTRY: 

LANGUAGE : 
FILE SEGMENT: 
OTHER SOURCE: 



DUPLICATE 5 



96044438 MEDLINE 
96044438 

The structures of the human calcium 
channel alpha 1 subunit (CACNL1A2) and beta subunit 
(CACNLB3) genes. 

Yamada Y; Masuda K; Li Q; Ihara Y; Kubota A; Miura T; 
Nakamura K; Fujii Y; Seino S; Seino Y 

Department of Metabolism and Clinical Nutrition, Kyoto 
University Faculty of Medicine, Japan. . 
GENOMICS, (1995 May 20) 27 (2) 312-9. 
Journal code: GEN. ISSN: 0888-7543. 
United States 

Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 



ENTRY 
AB 



MONTH : 



GENBANK-D43701 
GENBANK- D4 3 7 0 4 
GENBANK-D43707 
GENBANK- D4 37 10 
GENBANK- D4 3713 
GENBANK-D437 1 6 
GENBANK-D4 371 9 
GENBANK- D4 3722 
GENBANK- D4 3725 
GENBANK-D43728; 
199601 



GENBANK-D43702 
GENBANK- D4 37 05 
GENBANK- D 4 3 7 0 8 
GENBANK-D4 3711 
GENBANK-D4 37 14 
GENBANK-D43717 
GENBANK- D4 37 20 
GENBANK- D4 3723 
GENBANK-D43726 
GENBANK-D4 372 9 



GENBANK-D43703 
GENBANK-D4 3706 
GENBANK-D4 3709 
GENBANK-D4 37 12 
GENBANK-D4 3715 
GENBANK-D4 3718 
GENBANK-D4 3721 
GENBANK- D4 37 24 
GENBANK-D4 3727 
GENBANK- D4 37 30 ; 



study 



Calcium influx in pancreatic beta-cells is regulated mainly by 
L-type voltage-dependent calcium channels (VDCCs) and triggers insulin 
secretion. The alpha 1 subunit (CACN4) and the beta subunit (beta 3) of 
VDCCs, both of which are expressed in pancreatic islets, are 
major components for the VDCC activity, and so they may play a critical 
role in the regulation of insulin secretion. We have determined the 
structures of the human CACN4 (CACNL1A2) and the human beta 3 (CACNLB3) 
genes. The CACNL1A2 gene spans more than 155 kb and has 4 9 exons. Most of 
the positions interrupted by introns are well conserved between the 
CACNL1A2 gene and the previously reported L-type VDCC alpha 1 subunit, 
CACNL1A1, gene. On the other hand, the CACNLB3 gene distributes in 
approximately 8 kb and comprises 13 exons, most of which are located 
together within approximately 5 kb. Comparisons of the genomic sequences 
of CACNL1A2 with the previously reported cDNA sequences indicate that 
there are a number of polymorphisms in the human CACNL1A2 gene. In 
addition, the PCR-SSCP procedure of exon 1 of CACNL1A2 revealed a change 
from 7 to 8 ATG trinucleotide repeats in a patient with 

non-insulin-dependent diabetes mellitus (NIDDM) , resulting in an addition 
of methionine at the amino-terminus of CACN4 . The determination of the 
structures of the human CACNL1A2 and CACNLB3 genes should facilitate 

of the role of these genes in the development of NIDDM and also other 
genetic diseases such as long QT syndrome. 
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Voltage-dependent calcium channels in 
insulin-secreting cells 

Seino, Susumu; Fujii, Yasukazu; Ihara, Yu; 
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Nobuya; Seino, Yutaka; Yamada, Yuichiro; Gonoi, Tohru 
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AB The authors cloned 2 subtypes (rCACN4A and rCACN4B) of the 

.beta. -cell/neuroendocrine type VDCC . alpha. 1 subunit (CACN4) from a rat 
insulin-secreting cell line RINmSF cDNA library. Subtype rCACN4B is a 
C-terminal truncated form of rCACN4A. Heterologous expression study 

using 

CHO cells has shown that the VDCC currents detected in CHO cells 
coexpressing the rCACN4A and .beta.l subunit are an L-type and that the 
.beta, subunit is necessary for functional expression of the 
CACN4-directed channel activity. Insulin secretion is partly regulated 

by 

the modulation of VDCC activity by G protein signaling. Accordingly, the 
authors studied the mechanism of inhibition of VDCC activity mediated by 
the somatostatin receptor which is coupled to G protein. Somatostatin 
inhibits the L-type VDCC currents in RINmSF which stably express cloned 
human somatostatin receptor subtype 2 (hSSTR2), while somatostatin does 
not inhibit the currents in RINm5F which stably express cloned hSSTRl . A 
G protein specifically coupled to SSTR2, most probably Go, may serve as a 
signal for the inhibition of the VDCC activity and, thereby, might 
inhibit 

insulin secretion. Characterization of the structure, electrophysiol . 
properties, and regulation of VDCC, expressed in RINm5F cells should 
provide a better understanding of the mol . mechanisms of insulin 
secretion . 
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TITLE: Molecular diversity and functional characterization of 

voltage-dependent calcium channels (CACN4) expressed in 
pancreatic beta-cell. 
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Tohru; Yano, Hideki; Yasuda, Koichiro; Inagaki, Nobuya; 

Seino, Yutaka; Seino, Susumu 
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SOURCE: Molecular Endocrinology, (1995) Vol. 9, No. 1, pp. 

121-130. 

ISSN: 0888-8809. 
DOCUMENT TYPE: Article 
LANGUAGE: English 

AB Dihydropyridine-sensitive voltage-dependent calcium channels (VDCC) play 
a 

crucial role in insulin secretion. We recently have cloned a human 
alpha-l-subunit of the VDCC expressed in pancreatic beta-cells, 
designated CACN4 . In this study we have isolated complementary DNAs 
encoding two forms of rat CACN4 (rCACN4A and rCACN4B) from a rat 
insulinoma RINm5F complementary DNA library. Rat CACN4A is a protein of 
2203 amino acids and is the rat homolog of human CACN4, whereas rCACN4B 
lacks 535 amino acids in the carboxyl-terminal region, probably due to 
alternative splicing. We have found two additional variations, one in the 
intracellular loop between repeats I and II and the other in the 
extracellular region between the third and fourth segments of repeat IV. 
Reverse transcriptase-polymerase chain reaction analysis of rat 
pancreatic islet messenger RNA reveals that these variants are 
present in pancreatic islets. In addition, whole-cell 

voltage-clamp recordings of Chinese hamster ovary cells stably expressing 
the alpha-l-subunit { rCACN4A or rCACN4B) with or without the 
calcium channel beta-2-subunit show that coexpression of 
rCACN4A with the beta-2-subunit or rCACN4B with the beta-2-subunit 
elicits 



L-type VDCC currents, whereas expression of the alpha-l-subunit alone 

does 

not, indicating that CACN4 can associate functionally with the 
beta-2-subunit and that the beta-subunit is essential for functional 
expression of CACN4 . These results suggest that there are various 
subtypes 

of CACN4 expressed in pancreatic beta-cells, and that both 
rCACN4A and rCACN4B can function as VDCC. Furthermore, the present study 
suggests that the expression of the beta-subunit as well as the 
alpha-subunit may participate in the regulation of insulin secretion. 
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An immortalized cell line that produces antigen-specific human monoclonal 
antibody of high affinity is derived from fusion of a human 
chromosome-contg. heterohybrid fusion partner with peripheral blood 
lymphocytes (PBL) of a first seropos. donor. A mixed lymphocyte response 
is generated by incubating the PBL in the presence of allogeneic 
lymphocytes. When the selected antigen is included in the incubation 
mixt., the PBL of the first seropos. donor form secondary lymphoblasts 
which are fused to the heterohybrid fusion partner. The resulting 
secondary immune response generates monoclonal antibodies of high 
affinity. The method was used to produce human monoclonal antibody to 
human IgE by immunization of a mixed culture of human spleen cells and 

with IgE, followed by PEG-induced cell fusion and screening of the hybrid 
cells . 
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GENBANK-M8 3566 

199204 



The isoforms of the alpha 1 subunits of voltage-dependent Ca2+ channels 
expressed in human pancreatic islets were identified by using a 
pair of degenerate oligonucleotide primers and the polymerase chain 
reaction (PCR) to amplify mRNAs encoding alpha 1 subunit-like sequences. 
The sequences of the PCR products indicate that islets express the 
heart-type alpha 1 subunit as well as a second isoform whose complete 
sequence has not been previously reported. The sequences of cloned cDNAs 
encoding the human beta-cell, or neuroendocrine-type, alpha 1 subunit 
indicate that it is composed of 2181 amino acids. It shares 68%, 64%, and 
41% identity with the sequences of the alpha 1 subunits of rabbit heart, 
skeletal muscle, and brain, respectively, and is predicted to have a 
similar structure including four homologous domains composed of six 
membrane-spanning segments each. RNA blotting studies indicate that the 
beta-cell-type alpha 1 subunit is also expressed in brain as well as in 
the insulin-producing cell lines RINm5F and beta TC-3; however, it could 
not be detected by RNA blotting in a third cell line, HIT-T15. In situ 
hybridization studies revealed expression of beta-cell-type alpha 1 
subunit mRNA in beta cells of rat pancreatic islets, implying 
that this protein may play a role in the regulation of insulin secretion. 
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. that mRNA transcripts encoding the protein are expressed 
predominantly in the brain, moderately in the heart, and weakly in the 
pancreas. Despite extensive expression attempts, currents from 
the putative channel were not detected. Based on its sequence, we 
propose 

that the . 
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IT Brain 
Heart 

Molecular evolution 
Pancreas 

Repeat motifs (protein) 

(cloning of novel four repeat protein related to voltage-gated sodium 
and calcium channels) 
IT Calcium channel 
Sodium channel 

RL: BSU (Biological study, unclassified); BIOL (Biological study) 

(cloning of novel four repeat protein related to voltage-gated sodium 
and calcium channels) 
IT 218889-95-3, GenBank AF078779 

RL: BSU (Biological study, unclassified); PRP (Properties); BIOL 
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(nucleotide sequence; cloning of a novel four repeat protein 
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TI Class A calcium channel variants in pancreatic 

islets and their role in insulin secretion 
AB • ; tn e islet. The authors used a reverse transcription-polymerase 

chain reaction-based strategy to ascertain at the mol . level whether the 
.alpha. 1A calcium channel isoform was also present. 

Revealed two new variants of the rat brain .alpha. 1A channel in the islet 
with divergence in. . . C-terminus. Using antibodies and cRNA probes 
specific for .alpha. 1A channels, the authors found that the majority of 
cells in rat pancreatic islets were labeled, indicating 
expression of the .alpha. 1A channels in .beta, cells, the predominant 
islet cell type. Electrophysiol . recording from. . . .alpha. 1A 
channel 

blocker, . omega . -agatoxin IVA. This toxin also inhibited the 

dihydropyridine-resistant component of glucose-stimulated insulin 

secretion, suggesting functional overlap among calcium 

channel classes. These findings confirm the presence of multiple 

high voltage-activated calcium channels in the rat islet and implicate a 

physiol 

ST calcium channel pancreas islet insulin 
secretion 

IT Genes (animal) \ 
RL: PRP (Properties) 

(BCCA1; class A calcium channel variants in 
pancreatic islets and their role in insulin secretion) 
IT Calcium transport (biological) 
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Protein sequences 
Rat 

cDNA sequences 
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(class A calcium channel variants in 
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I T Calcium channel 
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TI Identification of four trpl gene variants murine pancreatic 
beta-cells 

AB ... .beta, splice variants were efficiently expressed. The .beta, 
variant is the dominant form in MIN6 cells (and probably in mouse 
pancreatic islets), whereas the .alpha, variant is the major type 
in the mouse brain. The .beta, variant showed 99 % identity. 

ST trpl gene variant expression beta cell; calcium channel 

insulin secretion MIN6 cell; mouse splicing alternative gene trpl 

sequence 
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The structures of the human calcium channel alpha 1 
subunit (CACNL1A2) and beta subunit (CACNLB3) genes. 
Calcium influx in pancreatic beta-cells is regulated mainly by 
L-type voltage-dependent calcium channels (VDCCs) and triggers insulin 
secretion. The alpha 1 subunit (CACN4) and the beta subunit (beta 3) of 
VDCCs, both of which are expressed in pancreatic islets, are 
major components for the VDCC activity, and so they may play a critical 
role in the regulation of. 

Support, Non-U. S. Gov't 
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TI Molecular diversity and functional characterization of voltage-dependent 
calcium channels (CACN4) expressed in pancreatic beta-cell. 

AB - • • (VDCC) play a crucial role in insulin secretion. We recently have 
cloned a human alpha-l-subunit of the VDCC expressed in pancreatic 
beta-cells, designated CACN4 . In this study we have isolated 

complementary 

DNAs encoding two forms of rat CACN4 (rCACN4A and rCACN4B) ... in the 
extracellular region between the third and fourth segments of repeat IV. 
Reverse transcriptase-polymerase chain reaction analysis of rat 
pancreatic islet messenger RNA reveals that these variants are 
present in pancreatic islets. In addition, whole-cell 

voltage-clamp recordings of Chinese hamster ovary cells stably expressing 
the alpha-l-subunit (rCACN4A or rCACN4B) with or without the 
calcium channel beta-2-subunit show that coexpression of 
rCACN4A with the beta-2-subunit or rCACN4B with the beta-2-subunit 
elicits 

L-type VDCC currents, whereas expression. . . beta-subunit is 
essential 

for functional expression of CACN4 . These results suggest that there are 

various subtypes of CACN4 expressed in pancreatic beta-cells, 

and that both rCACN4 A and rCACN4B can function as VDCC. Furthermore, the 



present study suggests that the expression of. 
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Journal; Article; (JOURNAL ARTICLE) 
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Cloning of the alpha 1 subunit of a voltage-dependent calcium 
channel expressed in pancreatic beta cells. 

The isoforms of the alpha 1 subunits of voltage-dependent Ca2+ channels 
expressed in human pancreatic islets were identified by using a 
pair of degenerate oligonucleotide primers and the polymerase chain 
reaction (PCR) to amplify mRNAs . . . cell line, HIT-T15. In situ 
hybridization studies revealed expression of beta-cell-type alpha 1 
subunit mRNA in beta cells of rat pancreatic islets, implying 
that this protein may play a role in the regulation of insulin secretion. 
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physiology 
*Calcium Channels: GE, genetics 
Cloning, Molecular 
Gene Expression 
*Islets of Langerhans: PH, physiology 
Membrane Potentials 
Molecular Sequence Data 
Nucleic Acid Hybridization 
Oligodeoxyribonucleotides : CH, chemistry 
Rats 

Sequence Alignment 



L8 ANSWER 37 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



AUTHOR (S) : 
CORPORATE SOURCE: 

SOURCE: 
233-235. 

DOCUMENT TYPE: 
LANGUAGE : 

TI Is the neuron 



44 BIOSIS COPYRIGHT 2000 BIOSIS 
1993: 150382 BIOSIS 
PREV199344069182 
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cDNA sequence. 
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Article 
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human brain, human pancreatic beta cells and rat brain much 
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Voltage dependent calcium channels in adrenal glomerulosa 
cells and in insulin producing cells. 

Horvath A; Szabadkai G; Varnai P; Aranyi T; Wollheim C B; 
Spat A; Enyedi P 

Department of Physiology and Laboratory of Cellular and 
Molecular Physiology, Semmel weis U niversity of Medicine, 
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FILE SEGMENT: 
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AB 



have 



Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199808 
19980803 

We have examined the structure and function of Ca2+ channels in excitable 
endocrine cell types, in rat adrenal glomerulosa cells and in two insulin 
producing cell types, the rat pancreatic beta cell and the INS-1 
cell line. In previous studies on glomerulosa cells, we observed low ( 
T-type) and high threshold (L-type) voltage dependent 

Ca2 + currents in addition to a K+ induced inward rectifying Ca2+ current 
(Igl) . beta- cells are known to exhibit T-, L- and N-type currents. We 

now found that INS-1 cells also show low threshold (T- 

type) and high threshold Ca2+ currents. The latter was further 

resolved by organic inhibitors into L-type and P/Q-type currents and no 

Igl was detected. The expression of the pore-forming alpha 1 subunit of 

voltage dependent Ca2+ channels was studied by means of reverse 

transcription-polymerase chain reaction (RT-PCR) , followed by restriction 

enzyme mapping and/or sequencing. Both in glomerulosa and 



pancreatic beta cells, the neuroendocrine (D) class of the alpha 1 
subunit, known to be responsible for L-type current, represents the 
majority of the PGR product. Comparable amounts of the neuroendocrine (D) 
and the neuronal A-type alpha 1 subunits dominate the message in INS-1 
cells. Different characteristics of Ca2+ currents in these cell types is 
discussed in view of the channel repertoire. 
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DOCUMENT NUMBER: 97081069 

TITLE: Abnormally expressed low-voltage-activated calcium 

channels 

in beta-cells from NOD mice and a related clonal cell 

line . 

AUTHOR: Wang L; Bhattachar j ee A; Fu J; Li M 

CORPORATE SOURCE: Department of Pharmacology, University of South Alabama, 

College of .Mg dicine, Mobile ^J ^BBZ^JJSA. 



SOURCE : \J)IABETES, (1996 D ecT4 5 H-2) 1678-8 3^, 

Journal code: k!8X. ISSN: 0012-17977 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 

FILE SEGMENT: Abridged Index Medicus Journals; Priority Journals 

ENTRY MONTH: 199703 
ENTRY WEEK: 19970301 

AB A macroscopic low- voltage-activated (LVA) inward current was found in 
pancreatic beta-cells isolated from NOD mice. However, this 
current was not present in nondiabetic prone mouse (e.g., Swiss-Webster) 
pancreatic beta-cells. We performed pharmacological analyses on 
this current in NOD insulinoma tumor cells (NIT-1) . This cell line was 
developed from pancreatic beta-cells of a transgenic NOD mouse. 
The sodium-channel blocker, tetrodotoxin (TTX; 2 micromol/1) had no 

effect 

on this LVA current. The amplitudes of currents elicited by a -20 mV test 
pulse retained similarity when the extracellular sodium concentration was 
increased from 0 to 115 mmol/1; when the extracellular calcium 
concentration was decreased from 10 to 2 mmol/1, there was an approximate 
50% reduction of this current elicited by a -30 mV test pulse. Neither 

the 

L-type calcium-channel blocker, nifedipine (3 
micromol/1), nor the N-type calcium- channel blocker, 

omega-CgTx-GVIA (1 micromol/1), at -30 mV produced an appreciable effect. 
The T-type calcium- channel 

blockers, nickel (3 micromol/1) and amiloride (250 micromol/1), 
effectively reduced the peak of this current. In 2 mmol/1 calcium 
external 

solution, the threshold of voltage-dependent activation of this calcium 
current was approximately -65 mV, and the peak current occurred at -20 

mV. 



mV 



Half-maximum steady-state inactivation was around -43 mV. The mean time 
constant of slow deactivating tail currents generated by a preceding 20 

pulse was 2.53 ms . The intracellular free calcium concentration was two- 
to threefold higher in NOD mouse pancreatic beta-cells compared 
with Swiss-Webster pancreatic beta-cells. We concluded that 
there are LVA calcium channels abnormally expressed in NOD mouse 
beta-cells. This LVA calcium channel may be factorial 

to the high cytosolic free calcium concentration observed in these cells, 
and thereby may contribute to the pathogenesis of NOD mouse beta-cells. 
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TITLE: Increased calcium- channel currents of 

pancreatic beta cells in neonatally 
streptozocin-induced diabetic rats. 



AUTHOR : Kato S; Ishida H; Tsuura Y; Okamoto Y; Tsuji K; Horie M; 

Okada Y; Seino Y 

CORPORATE SOURCE: Department of Metabolism and Clinical Nutrition, Kyoto 

University School of Medicine, Japan. 
SOURCE: METABOLISM: CLINICAL AND EXPERIMENTAL, (1994 Nov) 43 (11) 

1395-400. 

Journal code: MUM. ISSN: 0026-0495. 
PUB. COUNTRY: United States 

Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199502 

AB Using a whole-cell patch-clamp technique, voltage-dependent 
Ca (2+) -channel 

activities were found to be increased in cultured single beta cells 
isolated from neonatally streptozocin-induced diabetic rats (NSZ rats) . 
The current-voltage relationship and inactivation time course of Ba2+ 
currents via L-type Ca2+ channels were indistinguishable between NSZ and 
control rats. However, the current density observed in NSZ rats was 
significantly greater than that in control rats. Ba2+ currents via 
T-type Ca2 + channels were also found to be enhanced in 
NSZ beta cells. The insulin-secretory capacity of cultured 
pancreatic islets in response to a depolarizing stimulus (20 
mmol/L arginine or 30 mmol/L KC1) in the presence of 11.1 mmol/L glucose 
was augmented in NSZ rats, whereas that in response to 11.1 and 16.7 
mmol/L glucose alone was significantly reduced. It is concluded that the 
impaired insulinotropic action of glucose in beta cells in NSZ rats is 

not 

due to reduced activity of voltage-dependent Ca2+ channels. The fact that 
insulin secretion induced by a depolarizing stimulus was enhanced in NSZ 
rats may be related to the augmented activity of the voltage-dependent 
calcium current found in NSZ beta cells. 
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DOCUMENT NUMBER: 94265727 

TITLE: Inactivation of voltage-dependent calcium current in an 

insulinoma cell line. 
AUTHOR: Marchetti C; Amico C; Podest^a D; Robello M 

CORPORATE SOURCE: Istituto di Cibernetica e Biofisica, Consiglio Nazionale 

delle Ricerche, Genova, Italy. 
SOURCE : EUROPEAN BIOPHYSICS JOURNAL, (1994) 23 (1) 51-8. 

Journal code: EHU. ISSN: 0175-7571. 
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Journal; Article; (JOURNAL ARTICLE) 
LANGUAGE: English 
FILE SEGMENT: Priority Journals 

ENTRY MONTH: 199409 

AB We have studied the mechanism of Ca current inactivation in the beta-cell 
line HIT-T15 by conventional and perforated patch recording techniques, 
using two pulse voltage protocols and a combination of current and tail 
current measurements. In 5 mM Ca, from a holding potential of -80 mV, the 
maximum current showed a complex time course of inactivation: a 

relatively 

fast, double exponential inactivation (tau hi approximately 12 ms and tau 
h2 approximately 60 ms) and a very slowly inactivating component (tau > 1 
s) . The faster component (tau hi) was due to the voltage-dependent 
inactivation of a low-threshold-activated (LVA) , T-type 
current, which deactivates more slowi-y^^^ap^roximately 3-5 ms) than 

other components (tau approximately 0.2-0.3 ms) . The intermediate 
component (tau h2) was due to the Ca-dependent inactivation of a portion 
of the high-threshold-activated (HVA) current. A saturating dose of the 
dihydropyridine (DHP) nifedipine (10 microM) did not affect the LVA 
current, but inhibited by 68 + /- 5% the transient, Ca-sensitive portion 



the 



of 



the HVA current and by 33 + /- 12% the long lasting component. We suggest 
that three components of the calcium current can be resolved in HIT cells 
and the main target of DHPs is a HVA current, which inactivates faster 
than the DHP-resistant HVA component and does so primarily through 
calcium 

influx . 
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Ascorbic acid modulation of calcium channels in 
pancreatic beta cells. 
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Journal; Article; (JOURNAL ARTICLE) 
English 

Priority Journals 
199403 

We have studied the effect of ascorbic acid on voltage-dependent calcium 
channels in pancreatic beta cells. Using the whole-cell and 
perforated-patch variants of the patch clamp technique to record calcium 
tail currents, we have shown that the slowly deactivating (SD) 
calcium channel, which is similar to the T- 

type channel in other cells, is inhibited in a voltage-dependent 
manner by ascorbic acid (AA) . The other channels that carry inward 
current 

in beta cells, FD calcium channels and sodium channels, are unaffected by 
AA. Ascorbic acid causes a voltage-dependent decrease in the magnitude of 
the SD channel conductance which can be explained by the hypothesis that 
approximately 50-60% of the channels have their voltage dependence 
shifted 

by approximately 62 mV in the depolarizing direction. Thus, ascorbate 
appears to modify only a fraction of the SD channels. The activation 
kinetics of the ascorbate-modif ied channels are slower than control 
channels in a manner that is consistent with this hypothesis. 
Deactivation 

and inactivation kinetics are unaffected by ascorbate. These effects of 
ascorbate require metal ions, and it appears that some of the activity of 
ascorbate is due to a product of its metal catalyzed oxidation, perhaps 
dehydroascorbate . 
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Effect of cholecystokinin on cytosolic Ca2+ dynamics in 

pancreatic B cells. 
Kimura, Hiroyuki (1) 

(1) Department of Physiology, Faculty of Veterinary 

Medicine, Hokkaido University, Sapporo, 060-0818 Japan 

Japanese Journal of Veterinary Research, (Nov., 1998) Vol 

46, No. 2-3, pp. 129-130. 

ISSN: 0047-1917. 

Article 

English 
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Zhuang, H. {1); Hu, F.; Bhattachar j ee, A. ; 
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(1) Dept of Pharmacology, University of South Alabama 
College of Medicine, Mobile, AL USA 

Biophysical Journal, (Jan., 1999) Vol. 76, No. 1 PART 2, 

pp- M09 - ^ k$ki 

Meeting Info. : Forty-third Annual fleeting of the 

Biophysical Society Baltimore, Maryland, USA February 

13-17, 1999 

ISSN: 0006-3495. 

Conference 

English 
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omega-Phonetoxin-IIA: A calcium channel 

blocker from the spider Phoneutria nigriventer. 
Cassola, Antonio Carlos (1) ; Jaffe, Howard; Fales, Henry 
M.; Afeche, Solange Castro; Magnoli, Fabio; Cipolla-Neto, 
Jose 

(1) Dep. Physiol. Biophysics, Inst. Biomed. Sci., Univ. 



Av. Lineu Prestes 1524, Sao Paulo, SP 05508-900 



SOURCE : 



DOCUMENT TYPE 
LANGUAGE : 
AB 



Paulo, 
Brazil 

Pfluegers Archiv European Journal of Physiology, (Sept., 
1998) Vol. 436, No. 4, pp. 545-552. 
ISSN: 0031-6768. 
Article 
English 

A peptide with neurotoxic effect on mammals, purified from the venom of 
the spider Phoneutria nigriventer, was studied regarding its primary 
structure and its effects on voltage-gated calcium channels. The peptide, 
named omega-phonetoxin-IIA, has 76 amino acids residues, with 14 Cys 
forming 7 disulphide bonds, and a molecular weight of 8362.7 Da. The 
neurotoxicity is a consequence of the peptide's blocking effects on 
high-voltage-activated (HVA) calcium channels. N-type HVA calcium 
channels 

of rat dorsal root ganglion neurons are blocked with affinity in the 
sub-nanomolar concentration range. The toxin also blocks L-type channels 
of rat beta pancreatic cells, with an affinity 40 times lower. 
Although not studied in detail, evidence indicates that the toxin also 
blocks other types of HVA calcium channels, such as P and Q. Nn__ ef f ec t^ 



was 



observed on low-voltage activated, T-type calcium 

channels. The significant homologies between omega-phonetoxin-IIA and the 
peptides of the omega-agatoxin-III family, and the overlapping inhibitory 
effects on calcium channels are discussed in terms of the 
structure-activity relationship. 
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Chronic T-type Ca-2-f channel blockade 

with mibefradil in hyperinsulinemic, insulin-resistant and 
hypertensive rats . 

Verma, Subodh; Bhanot, San jay; Hicke, Alan; McNeill, John 
H. (1) 

(1) Fac. Pharmaceutical Sci., Univ. British Columbia, 
Vancouver, BC V6T 1Z3 Canada 

Cardiovascular Research, (1997) Vol. 34, No. 1, pp. 
121-128. 

ISSN: 0008-6363. 

Article 

English 



AB Objectives: To determine the effects of calcium antagonists on 

hyperinsulinemia, hypertriglyceridemia and hypertension, we examined the 
long-term effects of a new calcium channel blocker, 

mibef radii, on plasma insulin levels, plasma triglyceride levels and 
systolic blood pressure in insulin-resistant and hyperinsulinemic 
fructose-hypertensive (FH) rats. To this aim, both prevention and 
reversal 

protocols were employed. Methods: Prevention study: Male Sprague-Dawley 
rats were procured at 6 weeks of age and were divided into: control {C, n 
= 6), control-treated (CT, n = 5) , fructose (F, n = 7) and 
f ructose-treated (FT, n = 6) . Baseline measurements of plasma glucose, 
insulin and systolic blood pressure were conducted in all groups. At week 
7, chronic mibef radii treatment (30 mg/kg/day, orally for 6 weeks) was 
initiated in the CT and FT groups. At week 8, the rats in the F and FT 
groups were started on a 66% fructose diet to induce hyperinsulinemia and 
hypertension. Weekly measurements of plasma insulin, plasma triglycerides 
and systolic blood pressure were conducted for the following 4 weeks. 
Reversal protocol: In a separate study, 8-week-treated FH rats and their 
age-matched controls were used to examine the effects of mibefradil on 
reversing fructose-induced hyperinsulinemia and hypertension. Results: 

The 

F group exhibited hyperinsulinemia (3.2 +- 0.1 vs. C 2.3 + - 0.07 ng/ml, P 
It 0.05), hypertension (148 +- 3 vs. C 121 +- 1 mmHg, P It 0.002) and 
elevated triglyceride levels (5.4 +- 0.8 vs. C 1.6 +- 0.3 mM, P It 0.05). 
Chronic mibefradil treatment prevented the development of 
hyperinsulinemia 

(1.6 +- 0.08 ng/ml, P It 0.004 vs. F) and hypertension (123 +- 1 mmHg, P 
It 0.001 vs. F) and attenuated the development of hypertriglyceridemia. 

In 

the reversal study, mibefradil treatment reversed the development of 
hyperinsulinemia, hypertriglyceridemia and elevated BP in FH rats. 
Treatment did not affect the plasma glucose levels in any group 
(prevention or reversal). Conclusions: Long-term treatment with the 
calcium antagonist, mibefradil, both prevents and reverses the 
development 

of hyperinsulinemia, hypertriglyceridemia and hypertension in FH rats. 
These data indicate beneficial effects of mibefradil on carbohydrate and 
lipid metabolism in hyperinsulinemic and insulin-resistant states. 
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AB A macroscopic low-voltage-activated (LVA) inward current was found in 
pancreatic beta-cells isolated from NOD mice. However, this 
current was not present in nondiabetic prone mouse (e.g., Swiss-Webster) 
pancreatic beta-cells. We performed pharmacological analyses on 
this current in NOD insulinoma tumor cells (NIT-1) . This cell line was 
developed from pancreatic beta-cells of a transgenic NOD mouse. 
The sodium-channel blocker, tetrodotoxin (TTX; 2 mu-mol/1) had no effect 
on this LVA current. The amplitudes of currents elicited by a -20 mV test 
pulse retained similarity when the extracellular sodium concentration was 
increased from 0 to 115 mmol/1; when the extracellular calcium 
concentration was decreased from 10 to 2 mmol/1, there was an approximate 
50% reduction of this current elicited by a -30 mV test pulse. Neither 

the 



mV 



L-type calcium- channel blocker, nifedipine (3 
mu-mol/1 ) , nor the N-type calcium- channel blocker, 

omega-CgTx-GVIA (1 mu-mol/1), at -30 mV produced an appreciable effect. 
The T-type calcium- channel 

blockers, nickel (3 mu-mol/1) and amiloride (250 pmol/1) , effectively 
reduced the peak of this current. In 2 mmol/1 calcium external solution, 
the threshold of voltage-dependent activation of this calcium current was 
approximately -65 mV, and the peak current occurred at -20 mV. 
Half-maximum steady-state inactivation was around -4 3 mV. The mean time 
constant of slow deactivating tail currents generated by a preceding 20 

pulse was 2.53 ms. The intracellular free calcium concentration was two- 
to threefold higher in NOD mouse pancreatic beta-cells compared 
with Swiss-Webster pancreatic beta-cells. We concluded that 
there are IVA calcium channels abnormally expressed in NOD mouse 
beta-cells. This IVA calcium channel may be factorial 

to the high cytosolic free calcium concentration observed in these cells, 
and thereby may contribute to the pathogenesis of NOD mouse beta-cells. 
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AB Using a whole-cell patch-clamp technique, voltage-dependent Ca-2+-channel 
activities were found to be increased in cultured single beta cells 
isolated from neonatally streptozocin-induced diabetic rats (NSZ rats) . 
The current-voltage relationship and inactivation time course of Ba-2+ 
currents via L-type Ca-2+ channels were indistinguishable between NSZ and 
control rats. However, the current density observed in NSZ rats was 
significantly greater than that in control rats. Ba-2 + currents via 
T-type Ca-2+ channels were also found to be enhanced in 
NSZ beta cells. The insulin-secretory capacity of cultured 
pancreatic islets in response to a depolarizing stimulus (20 
mmol/L arginine or 30 mmol/L KC1) in the presence of 11.1 mmol/L glucose 
was augmented in NSZ rats, whereas that in response to 11.1 and 16.7 
mmol/L glucose alone was significantly reduced. It is concluded that the 
impaired insulinotropic action of glucose in beta cells in NSZ rats is 



not 
that 



due to reduced activity of voltage-dependent Ca-2+ channels. The fact 

insulin secretion induced by a depolarizing stimulus was enhanced in NSZ 
rats may be related to the augmented activity of the voltage-dependent 
calcium current found in NSZ beta cells. 
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AB We have studied the effect of ascorbic acid on voltage-dependent calcium 
channels in pancreatic beta cells. Using the whole-cell and 
perforated-patch variants of the patch clamp technique to record calcium 
tail currents, we have shown that the slowly deactivating (SD) 
calcium channel, which is similar to the T- 

type channel in other cells, is inhibited in a voltage-dependent 
manner by ascorbic acid (AA) . The other channels that carry inward 
current 

in beta cells, FD calcium channels and sodium channels, are unaffected by 
AA. Ascorbic acid causes a voltage-dependent decrease in the magnitude of 
the SD channel conductance which can be explained by the hypothesis that 
apprx 50-60% of the channels have their voltage dependence shifted by 
apprx 62 mV in the depolarizing direction. Thus, ascorbate appears to 
modify only a fraction of the SD channels. The activation kinetics of the 
ascorbate-modif ied channels are slower than control channels in a manner 
that is consistent with this hypothesis. Deactivation and inactivation 
kinetics are unaffected by ascorbate. These effects of ascorbate require 
metal ions, and it appears that some of the activity of ascorbate is due 
to a product of its metal catalyzed oxidation, perhaps dehydroascorbate . 



Lll ANSWER 13 OF 
ACCESSION NUMBER: 
DOCUMENT NUMBER: 
TITLE: 



SOURCE: 



AUTHOR (S) 
CORPORATE 
SOURCE : 



Oxford, 



DOCUMENT TYPE: 
LANGUAGE : 



24 BIOSIS COPYRIGHT 2000 BIOSIS 
1993: 159625 BIOSIS 
PREV199344078425 
Two types of calcium channel in 
isolated human pancreatic beta-cells. 
Smith, Paul A. ; Quayle, John 

Univ. Lab. Physiol., Parks Rd., Oxford 0X1 3PT UK 
Journal of Physiology (Cambridge), (1993) Vol. 459, 
pp. 238P. 

Meeting Info.: Meeting of the Physiological Society 

England, UK July 27-29, 1992 
ISSN: 0022-3751. 
Conference 
English 
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TWO TYPES OF CALCIUM CHANNEL IN RAT 
PANCREATIC BETA-CELLS . 

ASHCROFT F M; KELLY R P; SMITH P A 

UNIV. LAB. PHYSIOL., PARKS RD., OXFORD 0X1 3PT, UK. 
PFLUEGERS ARCH EUR J PHYSIOL, (1990) 415 (4), 504-506. 
CODEN: PFLABK. ISSN: 0031-6768. 
BA; OLD 
English 

flowing through single Ca-channels were recorded from 
cell-attached patches on rat pancreatic . beta . -cells . Two types 
of voltage-activated Ca-channels were found. The first (T- 
type) had a single channel conductance of 8 pS in 100 mM Ba, was 
activated at a low threshold (around -50mV) and inactivated by holding 
potentials positive to -40 mV. These properties are similar to those 
described for T-type channels in other preparations. 

The second type of Ca-channel (L-type) had a single channel conductance 

of 

20 pS in 100 mM Ba, was activated at a higher threshold (> -30m V) , 
showed 

little inactivation during a 250 ms pulse and could be activated from a 
holding potential of -40m V. The dihydropyridine agonist BAYK 8644 
selectively prolonged L-type Ca-channel openings. These properties are 
characteristic of L-type Ca-channels. 
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Ascorbic acid modulation of calcium channels in 
pancreatic beta cells 

Parsey, R.V.; Matteson, D.R.* 
Dep. Biophys., Univ. Maryland Sch. Med., 
St., Baltimore, MD 21201, USA 

J. GEN. PHYSIOL. , (1993) vol. 102, no. 3, pp. 503-523. 
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We have studied the effect of ascorbic acid on voltage-dependent calcium 
channels in pancreatic beta cells. Using the whole-cell and 
perforated-patch variants of the patch clamp technique to record calcium 
tail currents, we have shown that the slowly deactivating (SD) 
calcium channel, which is similar to the T- 

type channel in other cells, is inhibited in a voltage-dependent 
manner by ascorbic acid (AA) . The other channels that carry inward 
current 

in beta cells, FD calcium channels and sodium channels, are unaffected 
by AA. Ascorbic acid causes a voltage-dependent decrease in the magnitude 
of the SD channel conductance which can be explained by the hypothesis 
that similar to 50-60% of the channels have their voltage dependence 
shifted by similar to 62 mV in the depolarizing direction. Thus, 
ascorbate appears to modify only a fraction of the SD channels. The 
activation kinetics of the ascorbate-modif ied channels are slower than 
control channels in a manner that is consistent with this hypothesis. 
Deactivation and inactivation kinetics are unaffected by ascorbate. These 
effects of ascorbate require metal ions, and it appears that some of the 
activity of ascorbate is due to a product of its metal catalyzed 
oxidation, perhaps dehydroascorbate . 
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Voltage dependent calcium channels in adrenal 
glomerulosa cells and in insulin producing cells 
Horvath, A.; Szabadkai, Gy.; Varnai, P.; Aranyi, 
Wolheim, C. B.; Spat, A.; Enyedi, P. 
Department of Physiology and Laboratory of Cellular 
and Molecular Physiology, Semmelweis University of 
Medicine, Budapest, H-1444, Hung. 
Cell Calcium (1998), 23(1), 33-42 
CODEN: CECADV; ISSN: 0143-4160 
Churchill Livingstone 
Journal 
English 

We have examd. the structure and function of Ca2+ channels 
endocrine cell types, in rat adrenal glomerulosa cells and 
insulin-producing cell types, the rat pancreatic .beta, cell and 
the INS-1 cell line. In previous studies on glomerulosa cells, we obsd. 
low (T-type) and high threshold (L-type) 

voltage-dependent Ca2+ currents in addn. to a K+-induced inward 
rectifying 

Ca2+ current (Igl) . .beta. Cells are known to exhibit T-, L-, and N-type 
currents. We have now found that INS-1 cells also show low threshold ( 
T-type) and high threshold Ca2+ currents. The latter 

was further resolved by org. inhibitors into L-type and P/Q-type currents 
and no Igl was detected. The expression of the pore-forming .alpha. 1 
subunit of voltage-dependent Ca2+ channels was studied by means of 
reverse 

transcription-PCR, followed by restriction enzyme mapping and/or 
sequencing. Both in glomerulosa and pancreatic .beta, cells, 



in excitable 
in 2 



t 
9 



the neuroendocrine (D) class o 
responsible for L-type current, represents the m 
product. Comparable amts. of the neuroendocrine 
A-type .alpha. 1 subunits dominate the message in 
characteristics of Ca2+ currents in these cell t 
of the channel repertoire. 
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the insulin-secreting .beta. -cell line, INS-1 
Bhattachar j ee, Arin; Whitehurst, Richard M . , Jr.; 
Zhang, Min; Wang, Lin; Li, Ming 

Department Pharmacology, University South Alabama 
College Medicine, Mobile, AL, 36688, USA 
Endocrinology {1997), 138(9), 3735-3740 
CODEN: ENDOAO; ISSN: 0013-7227 
Endocrine Society 
Journal 
English 

The present study addresses the function of T-type 
voltage-gated calcium channels in insulin-secreting cells. The authors 
used whole-cell voltage and current recordings, capacitance measurements, 
and RIA techniques to det . the contribution of T-type 
calcium channels in modulation of elec. activity and in 
stimulus -secret ion 

coupling in a rat insulin secreting cell line, INS-1. By employing a 
double pulse protocol in the current-clamp mode, the authors found that 
activation of T-type calcium channels provided a low 

threshold depolarizing potential that decreased the latency of onset of 
action potentials and furthermore increased the frequency of action 
potentials, both of which are abolished by administration of nickel 
chloride (NiC12), a selective T-type calcium 
channel blocker. Moreover application of high frequency 

stimulation, as compared with low frequency stimulation, caused a greater 
change in membrane capacitance (.DELTA. Cm), suggesting higher insulin 
secretion. The authors demonstrated that glucose stimulated insulin 
secretion in INS-1 is reduced dose dependently by NiC12 . The authors 
conclude that T-type calcium channels facilitate 

insulin secretion by enhancing the general excitability of these cells. 
a In light of the pathol. effects of both hypo and hyperinsulinemia, the 
%h T-type calcium channel may be a 
therapeutic target. 
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Abnormally expressed low-voltage-activated calcium 
channels in .beta. -cells from NOD mice and a related 
clonal cell line 

Wang, Lin; Bhattachar jee, Arin; Fu, Jian; Li, 
Dep. Pharm., Univ. South Alabama, Coll. Med., 
AL, USA 

Diabetes (1996), 45(12), 1678-1683 
CODEN: DIAEAZ ; ISSN: 0012-1797 
American Diabetes Association, Inc. 
Journal 
English 

ow-voltage-activated (LVA) inward current was found in 
a. -cells isolated from NOD mice. However, this 

present in nondiabetic prone mouse (e.g., Swiss-Webster) 
a. -cells. The authors performed pharmacol. 
s current in NOD insulinoma tumor cells (NIT-1). This 



J 



line was developed from pancreatic .beta. -cells of a transgenic 

NOD mouse. The sodium-channel blocker, tetrodotoxin (TTX; 2 .mu.mol/1) 

had no effect on this LVA current. The amplitudes of currents elicited 

by 

a -20 mV test pulse retained similarity when the extracellular sodium 
concn . ; was increased from 0 to 115 mmol/1; when the extracellular 
calcium 

concn. was decreased from 10 to 2 mmol/1, there was an approx . 50% redn. 

of this current elicited by a -30 mV test pulse. Neither the L-type 

calcium-channel blocker, nifedipine (3 .mu.mol/1), nor 

the N-type calcium- channel blocker, . omega . -CgTx-GVTA 

(1 .mu.mol/1), at -30 mV produced an appreciable effect. The T- 

type calcium- channel blockers, nickel (3 

.mu.mol/1) and amiloride {250 .mu.mol/1) , effectively reduced the peak of 
this current. In 2 mmol/1 calcium external soln., the threshold of 
voltage-dependent activation of this calcium current was approx. -65 mV, 
and the peak current occurred at -20 mV. Half-max. steady-state 
inactivation was around -43 mV. The mean time const, of slow 
deactivating 

tail currents generated by a preceding 20 mV pulse was 2.53 ms . The 
intracellular free calcium concn. was two- to threefold higher in NOD 
mouse pancreatic .beta. -cells compared with Swiss-Webster 
pancreatic . beta . -cells . This LVA calcium 

channel may be factorial to the high cytosolic free calcium concn. 
obsd. in these cells, and thereby may contribute to the pathogenesis of 
NOD mouse . beta . -cells . 
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AB In genetically occurring non-insulin-dependent diabetes mellitus (NIDDM) 
model rats (GK rats) , the activities of L- and T-type 
Ca2+ channels in pancreatic .beta, cells are augmented, by 
measuring the Ba2 + currents via these channels using whole-cell 
patch-clamp technique, while the patterns of the current-voltage curves 
are indistinguishable. The hyper-responsiveness of insulin secretion to 
nonglucose depolarizing stimuli obsd. in NIDDM .beta, cells could be the 
result, therefore, of increased voltage-dependent Ca2+ channel activity. 
Perforated patch-clamp recordings reveal that the augmentation of L-type 
Ca2+ channel activity by glucose is markedly less pronounced in GK .beta, 
cells than in control .beta, cells, while glucose-induced augmentation of 
T-type Ca2+ channel activity is obsd. neither in the 
control nor in the GK .beta, cells. This lack of glucose-induced 
augmentation of L-type Ca2+ channel activity in GK .beta, cells might be 
causatively related to the selective impairment of glucose-induced 

insulin 

secretion in NIDDM .beta, cells, in conjunction with an insufficient 
plasma membrane depolarization due to impaired closure of the 
ATP-sensitive K+ channels caused by the disturbed intercellular glucose 
metab. in NIDDM .beta, cells. 
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Increase in Ca2+ current in diabetic .beta, cells 
Kato, Seigo; Ishida, Hitoshi; Seino, Yutaka 
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Diabetes Front. (1994), 5(5), 682 
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Journal 
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The no. of Ca2+ channel was not increased in neonatally 
streptozotocin-induced diabetic (NSZ) rats, and increase in open 
probability and single channel conductance were suggested by measuring 
Ca2+ channel of pancreatic .beta, cells using a patch clamp 
method. Insulin secretion induced by glucose stimulation decreased in 
NSZ, and depolarization-induced insulin secretion increased. Bell shape 
current-potential curve was obtained for L type Ca2+ channel, and 
significant increment in current was obsd. under the depolarization 
conditions between -20 mV to +30 mV. T type Ca2+ 
channel current also increased. 
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Increased calcium- channel currents 
of pancreatic .beta, cells in neonatally 
st reptozocin-induced diabetic rats 
Kato, Seika; Ishida, Hitoshi; Tsuura, Yoshiyuki; 
Okamoto, Yoshimasa; Tsuji, Kazuo; Horie, Minoru; 
Okada, Yasunobu; Seino, Yutaka 
Sch. Med., Kyoto Univ., Kyoto, Japan 
Metab., Clin. Exp. (1994), 43(11), 1395-400 
CODEN: METAAJ; ISSN: 0026-0495 
Journal 
English 

Using a whole-cell patch-clamp technique, voltage-dependent Ca2+-channel 
activities were increased in cultured single .beta, cells isolated from 
neonatally streptozocin-induced diabetic rats (NSZ rats) . The 
current-voltage relation and inactivation time course of Ba2+ currents 

L-type Ca2+ channels were indistinguishable between NSZ and control rats. 
However, the c.d. obsd. in NSZ rats was significantly greater than that 

control rats. Ba2+ currents via T-type Ca2+ channels 

were also enhanced in NSZ .beta, cells. The insulin-secretory capacity 

cultured pancreatic islets in response to a depolarizing 
stimulus (20 mmol/L arginine or 30 mmol/L KC1) in the presence of 11.1 
mmol/L glucose was augmented in NSZ rats, whereas that in response to 

and 16.7 mmol/L glucose alone was significantly reduced. It is concluded 
that the impaired insulinotropic action of glucose in .beta, cells in NSZ 
rats is not due to reduced activity of voltage-dependent Ca2 + channels. 
The fact that insulin secretion induced by a depolarizing stimulus was 
enhanced in NSZ rats may be related to the augmented activity of the 
voltage-dependent calcium current found in NSZ .beta, cells. 
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Ascorbic acid modulation of calcium channels in 
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Parsey, Ramin V.; Matteson, Donald R. 
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AB The authors have studied the effect of ascorbic acid on voltage-dependent 
calcium channels in pancreatic .beta, cells. Using the 

whole-cell and perforated-patch variants of the patch clamp technique to 
record calcium tail currents, the authors have shown that the slowly- 
deactivating (SD) calcium channel, which is similar to 
the T-type channel in other cells, is inhibited in a 

voltage-dependent manner by ascorbic acid (AA) . The other channels that 
carry inward current in .beta, cells, FD calcium channels and sodium - 
channels, are unaffected by AA. Ascorbic acid causes a voltage-dependent 
decrease in the magnitude of the SD channel conductance which can be 
explained by the hypothesis that .apprx. 50-60% of the channels have 

their 

voltage dependence shifted by .apprx. 62 mV in the depolarizing direction. 
Thus, ascorbate appears to modify only a fraction of the SD channels. 

The 

activation kinetics of the ascorbate-modif ied channels are slower than 
control channels in a manner that is consistent with this hypothesis. 
Deactivation and inactivation kinetics are unaffected by ascorbate. 

These 

effects of ascorbate require metal ions, and it appears that some of the 
activity of ascorbate is due to a product of its metal-catalyzed oxidn., 
perhaps dehydroascorbate . 
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AB By using the cell-attached configuration of the patch clamp technique, 2 
different types of Ca channels were identified in rat pancreatic 
.beta. -cell membranes. The 2 channels differ in single channel 
conductance, voltage dependence, and inactivation properties. The 
single-channel conductance, measured with 100 mM Ba2 + in the pipet, was 
21.8 pS for the large channel and 6.4 pS for the small channel. The 
large-conductance channel is similar to the fast deactivating or L-type 

Ca 

channel described in other prepns. It is voltage dependent, has a 
threshold for activation around -30 mV, and can be activated from a 
holding potential of -40 mV. On the other hand, the small-conductance Ca 
channel is similar to the SD or T type Ca channel; it 
has a lower activation threshold, around -50 mV, and it can be 
inactivated 

by holding the membrane potential at -40 mV. 

Lll ANSWER 24 OF 24 CAPLUS COPYRIGHT 2000 ACS 
ACCESSION NUMBER: 1990:212157 CAPLUS 

DOCUMENT NUMBER: 112:212157 

TITLE: Sensitivity to cadmium but resistance to nickel (2+) 

of 

calcium (2+) inflow into rat pancreatic 
islets 

AUTHOR (S) : Plasman, P. 0.; Hermann, M. ; Herchuelz, A.; Lebrun, 

P. 

CORPORATE SOURCE: Sch. Med., Brussels Free Univ., Brussels, B-1000, 

Belg. 

SOURCE: Am. J. Physiol. (1990), 258(3, Pt . 1), E529-E533 

CODEN: AJPHAP; ISSN: 0002-9513 
DOCUMENT TYPE: Journal 
LANGUAGE: English 



AB The presence of different types [long lasting (L) and transient (T) ] of 
active voltage-operated Ca2+ channels in islet cells was investigated by 
comparing the effects of Cd2+, Ni2+, and 1, 4-dihydropyridines on 45Ca 
uptake, 45Ca efflux, and insulin release in intact rat pancreatic 
islets. In several other excitable cells the L-channel has been shown to 
be modulated by 1 , 4-dihydropyridines and Cd2+, whereas the T-channel was 
reported to be sensitive to Ni2+. Nifedipine and Cd2+ inhibited whereas 
BAY K 8644 enhanced the glucose (11.1, 22.2 mM) -stimulated short-term 



uptake, 45Ca efflux, and insulin release. In contrast, the stimulatory 
effects of glucose on 45Ca uptake, 45Ca efflux, and insulin release were 
unaffected by Ni2+. These findings confirm that glucose provokes Ca2+ 
entry mainly by activating voltage-sensitive Ca2+ channels of the L-type 
and suggest that the B-cell plasma membrane is not equipped with active 
T-type Ca2+ channels. 
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